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With breed preservation, however, the packaging as well as the
overall maintenance of genetic diversity are important. Genes and
gene combinations are usually more readily accessible in relatively
fixed populations than in large, heterogeneous populations. In milk
production in cattle, for example, the Holstein breed is widely recog-
nized as superior in terms of total volume of milk produced per
lactation. Although the genes controlling lactation clearly exist in
other breeds-and, over time, could be identified and their frequency
increased to yield a genetic capacity for high milk production, a simi-
lar result could be obtained much more rapidly by crossing other
breeds with the Holstein to achieve a rapid adjustment in the fre-
quency of alleles conducive to high levels of milk production. A
strong argument for breed preservation, then, is the need not just to
maintain genetic diversity but also to maintain its accessibility in
predictable source populations.

FACTORS AFFECTING GENETIC VARIATION

Allelic frequencies are altered by four forces: selection, migration
or gene flow, mutation, and random genetic drift. Of the four, muta-
tion is the only force that produces new genetic variation (in the form
of new alleles). The other forces may alter the genetic composition or
structure of a population.

Selection

Selection can be either natural or artificial (imposed by humans);
both are strong forces that alter the genetic composition of many
livestock populations. Natural selection is a continuous process re-
flecting environmental pressures, and occurs when a certain geno-
type confers a reproductive advantage on an individual relative to
other genotypes in that population. Artificial selection is superim-
posed on natural selection by animal breeders in an effort to change
various traits in preferred stocks. The rate of response to selection of
either kind depends on the variation in the population. More vari-
able populations are expected to produce more extreme types that
can be selected or identified and propagated to produce more rapid
genetic changes.

In livestock improvement, selection has operated historically at
the level of the phenotype. In recent decades, however, methods
such as progeny testing have been developed to estimate the genetic
merit of an individual based on the performance of its offspring.
Now, molecular methods for discerning the genotype are opening up